Summary. The state of chlorophyll in chloroplast fragments is affected by such factors as the ionic strength and pH of the suspending medium. With increasing ionic strength or at pH values other than neutrality, there is a decrease in the fluorescence yield of the form of chlorophyll with fluorescence maximum at 715 to 736 m,u (aggregate) and an increase in the yield of the form with fluorescence maximum at 685 mu (monomer). (Positions of maxima cited are for 770K.) These changes in yield are accompanied by modifications in absorption and fluorescence excitation spectra. It is also noted that these effects are similar to the ones brought about by pancreatic lipase, wheat germ lipase, pancreatic trypsin or urea. An interpretation is given which is consistent with the experimental data, namely, that the effects originate in conformational changes in the proteins to which the pigments are attached. These conformational changes give rise to an increase in the size of the aggregate and a decrease in the probability of energy transfer between the monomer and aggregates.
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It is well known that preparatory methods greatly influence the types of photo-or biochemical reactions which chloroplasts (or chloroplast fragments) mediate. While it has been recognized that some of the limitations on these reactions can be attributed to the leaching out of water-soluble compounds, such as ferredoxin and flavoproteins, the direct effect of changes in molecular environment on the states of the photosynthetic pigments per se has not been given much consideration.
However, changes in the Hill activity of chloroplasts (15) and in the fluorescence of Chiorella pyrenoidosa (8) have been reported to result from the presence of salts. In the latter work, whole cells were used, and fluorescence studies consisted of emission measurements at 686 mu, at room temperature.
The present work centers about the pronoutnced influences of various treatments on Euglena chloroplast fragments. Before and after treatment, absorption measurements were made at room temperature, and fluorescence emission and excitation measurements were made at room temperature and at the temperature of liquid nitrogen (77°K.). The data presented in this paper are primarily from studies of fluorescence emission, which show how the spectral distribution of this emission depends on changes in the molecular environment of the photosynthetic pigments. Treatments consisted of the addition of salts, sucrose, urea, or digestive enzymes, or different concentrations of hydrogen ions to suspensions of fragments. The effect of these substances (several of which are reguilarly used in the preparation of photochemically active fractions of the photosynthetic apparatus) was examined as a function of interaction period, irradiation and reaction temperatures. The fluorescence observations were then interpreted in terms of changes in the states of the photosynthetic pigments.
In our interpretation of the data, we assign the observed fluorescence bands to monomeric and polymeric states of chlorophyll. The contention that chlorophyll exists in monomeric and aggregated forms in vivo as well as in vitro (3, 5) is now shared by numerous workers (9, 14, 16, 17) . On the basis of previous evidence (2, 4, 5) (13, 18) . The former maximum may correspond to Ca 680; the maximum at 705 m,u probably corresponds to P700 (13) and to Ca 695; it does not correspond to PA707, which appears onlv in old cultures no longer growinig logarithmically (6) . The fluorescence band( with maximulm at 685 m,u arises from the bulk monomeric chlorophyll a and is designiate(d as FM; its corresponding red absorption maximum is at 678 m,u (9) and is perhaps Ca 670 (6) . The flulorescence band with maximum at 698 my (1, 5, 10, 11) may emanate from a modifiedI form of monomeric chlorophyll a, referred to as F698 (7); at the present time, its absorption maxima in vivo are unkniown; this species may be photochemically active in System II of photosynthesis (1, 10 Effect of Salts on Solutions of Chlorophyll.
The effects of salt on the spectral properties of the chromophore in the absence of protein was also determined. Concentrated solutions (10 mM) were made by dissolving chlorophyll a in ethanol, or in ethanol saturated with LiCl. (LiCl was used because of its high solubility in ethanol, -0.9 mole/liter.) It was found that the salt has a pronounced effect on the fluorescence of the pigment in vitro; however, the effect is opposite to that observed with chloroplast fragments. In vitro, the presence of salt results in a marked increase in the ratio FA/FM, from 0.49 (without salt) to 1.2 (with salt).
Discussion
The observed changes in the fluorescence spectra of sonicated chloroplast fragments may arise from direct changes in the pigment molecules, changes in the proteins to which the pigments are attached with secondary effects on the chromophores themselves, or a combination of these factors.
If there is a direct change in the pigment molecules, we should consider the possibility that the observed phenomena can be attributed to the formation of pheophytin. There is undoubtedly some pheophytin formed at lower pH values, but the salts, as well as digestive enzymes, were effective in neutral and basic media, where the chlorophylls are not as stusceptible to loss of magnesium. In addition, the reversibility of the fluorescence effects, at high salt concentrations, argues against their originating from pheophytinization, which is not reversible. Furthermore, if pheophytin formation were the major origin of the observed effect, one might expect FM and FA to be modified in similar fashion.
Although there is a direct influence of salt on the chlorophyll chromophore itself, in vitro, the observed change in fluorescence is opposite to that fouind with chloroplast fragments.
We now turn our attention to the second factor; it is well known that changes in protein conformation occur tinder the types of conditions described above. It has been proposed that most of the chlorophyll in the chloroplast is embedded in a lipoprotein surface and that only a few percent of the total pigment is exposed to an aqueous environment (9) . Since the ions of the salts would be expected to interact with the chromoproteins exposed to the aqueous environment, and since it is the long wavelength form of chlorophyll which is primarily affected by such treatment, we suggest that the aggregate is the form which primarily constitutes the exposed chlorophyll. We would now like to consider the several ways in which a conformational change in the proteins to which the pigments are attached could affect the states of chlorophyll. Firstly, we should consider a change in the distance between monomers and aggregates; possibility (a) is that these entities get closer; possibility (b) is that they move further apart. Secondly, we should consider a change in size of the aggregates; possibility (c) is that the aggregates are made smaller by conversion into monomers, possibility (d) is that the aggregates are converted into larger, non-fluorescent polymers.
It should be noted that emission from the aggregate does not result primarily from direct absorption, but rather is sensitized by energy transferred from the monomer, since the relative concentration, and hence, absorbance, of the aggregate is very low (2) .
Whether the change is one of distance or size, there will be a modification in the probability of energy transfer between the monomer and the aggregate, given by P = [overlap integral, 1/(disgregate, which depends on both the overlap integral and the inverse of the sixth power of the distance.
The question we wish to answer is "Which of In c1osing, we wish to point oult that the types of changes we observed in the states of chlorophyll may also be brouight albotit )y the variouis methodIs tused in the preparation and suibsequent treatment of chloroplasts; these changes in the states of chlorophyll probably also pla) anl important role in determining the kinds of photo-or biochemical reactions which may occutr.
